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Erosion is a natural process, without which the earth would not 

be habitable for mankind. The weathering of rocks, the formation of 
soil, the transportation of soil by wind, water, and ice have contrib- 
uted a necessary encouragement to all forms of life on land and even 

in the air and in the oceans. Nature has also supplied agencies which 
restrsin the eroding forces. A very important natural agency for the 
protection of soil from erosion is thick growing undisturbed vegetation, 
such as forests with unburned forest cover and thick meadow growth or 
pastures not overgrazed. When this protective cover is disturbed, how- 
ever, by the cutting of forests, the overgrazing of ranges, the culti- 
vation of the soil or the normal extension of the tributary gullies of 
a watershed, a new control of erosion must follow to prevent wastage. 
Let us eonsider this erosion problem in the northeastern States, in- 
cluding New England, New York, Pennsylvania, New Jersey, Maryland, 
Delaware, Virginia and West Virginis, the »rea from which the member- 
Ship of this North Atlantic Section of the American Society of Agri- 
culturel Engineers is drnwn. 

This region of the country is less affected by the problem of 
erosion at present than areas south and west of it for u number of 
rexsons. One of the most import:unt of these rezsons is probsbly the 
removsl of lerge srens of marginal lands from cultivotion by the west- 
word migrrtion of farmers, snd the subsequent reforest tion and con- 
servation me sures pr<ecticed over large sress. The trends in type of 
ferming have also been favorable to erosion control, for not enly have 
marginel form l“-nds become 1gsin protected by the vegetutive cover of 
ferests end gresses, but orcharding and the expanding dsiry and poultry 
industries in these areas have promoted farm mencgement practices and 
the use of pestures, crops 2nd rotstions conducive to erosion prevention. 
Other factors cre the geology ond climate of the ares, more specificslly 
soil and topogrsphy, rainfell and tempersture. 


The accompanying map of the Distribution of Erosion in the 
United States indicates the continuetion of sanc of the most erosive 
soil sreas of the Appzischian upland from the southern States north- 
word through Virginin end West Virginis, Morylnind, central New Jersey, 
much of Pennsylvanis and a smell aren in southwestern New York. IJIsolat- 
éd areas are indicsited in the Hudson “nd Connecticut River V-lleys .nd 
northeastern Maine. 


The srezs of this northesstern region not affected seriously 
by erosion sre indicated as equally extensive, covering the eorstril - 
plains of Virginic, Moryland, Deleware, most of New Jersey, north- 
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western and northeastern Pennsylv:ni::, and necrly the entire crea of 
New York snd the six New Englzond Stsctes. The mep of Regional Soil 
Erosion Arens suggests the influence of topography 2s well ss soil 
types upon the rate of erosion. 


The climetic factors sre favorsble to erosion prevention in 
New York «nd New Englnnd. The cool humid climste is conducive to the 
growth of erosion resistont vegetative coverage. The relatively long 
winter freezes ifford protection through many dnys of the yesr without 
the disturbing effect of intermittent th-ws, snd the rainfrll intensity 
is relatively less then in the more actively eroding sreas further 
south. The sccompnnying mep of the Boundnries of Aress of Similar 
R°infsll Intensities for Short Periods indicotes :: decrensing rotio of 
intensity ranging from group 1 on the Gulf co.ist to groups 2, 3, 4, 
end 5 crossing these States. The ranges of ncrenge and frequency tre 
recorded in the saccomprnying t-ble. A comparison of the rainfell 
intensity map with the erosion maps will indicete the influence of 
this fector in its relation to topography and run-off upon erosion. 


The relation of the sersonal intensity of rsinfall to erosion 
upon land being cultivated is interesting. In : thrée yesr summery 
report of Soil Eresion and Run-off Experiments at Raleigh, North 
Carolan, ending Mey SL, i927, F. Os Bartel, = drsinage engineer of 
the Buresu of Agriculturnl Enginecring states, "Erosion losses are 
greatest during the summer months when heavy and intense precipit:tion 
fells on * soil loose from cultivetion. Three-fourths of the erosion 
occurred during the three summer months snd nearly one-h-lf of the 
run-off ss compared with = third of the rninfsll." He further emphssizgs 
the relative effects of rninfoll and cultivation by steting, "During 
June, July, August cnd September there occurred 45% of the annucl 
reinfa2ll, 64% of the run-off snd 86% of the annucl erosion." In this 
connection he notes thet although 18-1/2% of the annual run-off 
occurred in September, it eaused only 11% of the annusl erosion upon 
cultiveted soil. Since cultivsticn hid ceased in August, he concludes, 
"Where lend is under cultivation during the summer, it seems evident 
thet protection by terrseccs is the only possible method of preventing 
© heavy loss of soil during this senson,” snd states further “Any 
system of cover crons will be only particlly effective in stopping 
erosion unless cnrried through the summer." These conclusions from 
experiments in © more southern location nre cited merely to indicate 
the relstion of intensity of rainfall during the cultivation seazson 
to the annus] erosion losses. 


Summarizing the situation for this aren it is apparent the 
erosion problem is most importent upon the cultivated fields of the 
rolling or hilly lands in Pennsylvonis snd New Jersey end the States 
southward. Upon all such land not sdequately protected, erosion con- 
trol practices should be insugurnated without delsy. The genersl trend 
to reduce cultivated ncresge should be encouraged, but is not lilely 
to effect sny rapid change in this iren. Rotrtions of crops including 
legumes, small grains snd cover crops ere common. The rotaticn of 
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prstures ond the use of menure is widesprenzd in keeping with the exten- 
sive dairy, livestock, and poultry industries in this nrea. Neverthe- 
less many badly eroded farms and fields are to be seen especially in 
the Piedmont Pletenau aren. 


On eroding cultivated fields upon the Piedmont Plntenu terracing 
is recommended to assure the physical protection of the scil from the 
eroding effect of rainfell run-off throughout all the variable degrees 
of erosion protection afforded by seasonal crop growth, cultivation 
end crop roteztions. The residual protection afforded by the rccumle- 
tion of organic matter is not overlooked in this connection. The pro- 
tection which terraces rfford from erosion will 233° in the conserva- 
tion of the humus and pircnt food restored to worn soils by proper crop 
rotations. 


Erosion on farm lands is cormonly described ngs sheet erosion 
and gully erosion. Of the two forms sheet erosion, though less 
spectrcular, is the more disastrous to privete and public «cgriculturel 
resources. Sheet er vsion is the removal of the surf<ce loyer of the 
topsoil without gullying. It frequently becomes tiost spprrent and 
destructive upon freshly plowed fields subjected to torrential rsin- 
fs1l, where the loosened soil is washed sway down to the plow-sole 
in the natural droinnge depressions. Other common evidences of sheet 
erosion sre the rivulets which forma between the rows of cultiveted 
crops. These evidences of sheet erosion sre so frequently removed 
by tillage practiess thet farmers are not nware of the losses of 10 
or more tons of soil per sere annually which occur on unprotected 
cultivated slopes of from 2% to 12%. Six inches of top soil hsve been 
washed off the cultivated fields of many fnrms in = generation of farm 
life. Attempts to fertilize snd to restore fertility on fields affected 
by sheet erosion are only partislly effective snc are wasteful unless 
erosion protection practices accompany then. 


For eroding fields with slopes of from 2% to 12%, which must 
be used to produce row crops in rotstion with other crops, the pro- 
tection recormended is terracing with the rows planted parallel to 
the terraces, snc the use of soil improving crops in the rotation. 
These simple recommendations hnve been followed to the extent thrt 
600,000 farmers hrve protected 18,000,000 acres of lend with ter- 
reces anc soil saving dems in the 19 years durins which Cooperative 
Extension Work has been in operation. These figures are from the 
county agents snnucal statistical records end relnte almost exclu- 
Sively to terracing, but in practice the terracec fields ere almost 
inveriably planted with the rows running psreallel to the terraces, 
thus ncting as minicture terraces pirtislly effective in retarding 
run-off. Soil improving cropping prectices elso ususlly accomp7tny 
terracing as woule be expectec where formers h ve become owore of. 
their ercsion losses, 


Since terraces were recommenced by sgricultursl scientists 
before the inception of extension work, it will doubtless be of pass- 
ing interest to this group of engineers to note thyt studies of hill- 
side drainnge to control erosion on farm lands by mecns of terraces 
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an? tile drainage were first begun by the Division of Drainsge Inves- 
tigations, Office of Experiment Stations, U. 5S. Deprrtment of Agricul- 
ture, in the yerr 1903. Following these studies demonstraticns of the 
Msengur type of terrace were mece extensively in thse Cotton Belt by 
engineers. Agricultural workers from the State Colleges and Experiment 
Stations also promoted erosion control by mesns of terraces and crep- 
ping prectices. In 1914 more extensive engineering field studies of 
terraces were mde, which were soon followed by run-off studies on 
Small agricultural areas. Erosion is primarily a hillside drainsge 
control problem, hence it is not surprising thot for 18 yeors the ° 
U. o Depertment of Agriculture bulletins on Terracing, preprred by 
engineers, h ve been the most popular texts on erosion control prac- 
tices upon agricultural lends. However, in the extension work the 
recommendations for terracing ere properly correlated with the crop- 
ping practices, which ere essential for the best soil conservation 

as well as for soil improvenent. 


In Gooperative Extension Work, the respective State Extension 
Services teke the initintive in making local recommendations in sny 
endeavor to improve farm conditions. All but three of the States 
in this northenstern group hnve reported some engineering types of 
soil saving work supervised by county agricultural agents, during 
the pest 10 years. Of the three States not reporting, all are on 
the coast and only one hes even 3 small erosion problem. Virginia, 
the southernmost State represented here, ss night be expected, has 
accomplished the most terr:cing, hving terraced 40,000 acres in the 
past 10 years. The 1932 report from Virginia was 6419 acres terraced 
upon 843 forms, 


A progrem of erosion control and soil improvement his been 
promoted continually by the Extension Service since 1914. As early 
ns 1919 5s one-year Extension Service recorée of 1,245,696 scres ter- 
reeed upon 30,088 farms wes mode in the Cotton Belt. The highest 
recore is for the yesr 1931 when 1,870,174 acres were reported by 
county agents 3s protscted by terraces snd soil saving dems instel- 
led upon 48,717 foras. These figures indicate the sterdy stimulation 
the Extension Service has exerted upon the public sttitude towurd 
erosion losses. The cunulative effect of this work has directed 
public intercst to the national ercsion problen. 


In Jnnusry 1929 investigations were begun by the U. S. Depzrt- 
ment of Agriculture to obtain experimental data relating to erosion 
in order to improve methods an? reduce the cost of Erosion Control. 
Ten soil erosion experimental farms have since been established on 
which correlnted studies are being conducted by the Bureau of fAgricul- 
turscl Engineering, the Bureau of Chemistry snd Soils, and State 
‘ericultural Experiment Stations, The farms are located in regions 
representing wide differences of soil, climste, topography and farm- 
ing pr-ctices. The experimental] erosion farms at Statesville, North 
Carolin: énd Zanesville, Ohio, are closest to this arec. Conclu- 
sions from these experiments will Coubtless be useful in Stntes 
represented here. 
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Two recent developments in the nationsl treatment of the 
problem are also of interest. The first of these is the Erosion 
Control Work of the Civilinn Conservati-n Corps. The U. 3. Forest. 
Service has charge of the fielc activities of this corps, but it 
hos csllec upon the Burew of Agricultural Engineering for advisory 
aid and rssistnance in the supervision of the engineering gully con- 
trol work. The second national development is the fornation of a 
new Erosion Control Service in the Department of the Interior to 
control erosion upon watersheds of from 100,000 to 200,000 acres 
as demonstration areas in many States. The results obtcined upon 
the erosion experimentrl farms, previously mentioned, will be ap~ 
plied in the protection of all eroding lsn@ within these watersheds, 
whether under cultivetion or not. The use of suitable vegetntive 
cover, cropping practices, ond drainzge control structures and 
devices to effect erosion control sre to be demonstrated under re- 
gional cgereement anc monagement for cech sclectec wetershed. 


The Extension Service in its 20th yesr of expcrience in 
erosion eontrol extension work, and associsted with still longer 
Sxperience An eillzeo resenrches in the . &. Department of Agricul 
ture, continues to offer its recommendstions to the fermers for the 
protection of ferm loud Trom erosion, emphasizing the most serious 
problem, the erosion of cultivated fields. 
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U S DEPARTMENT OF AGRICULTURE 


REGIONAL SOIL EROSION AREAS 
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SOIL EROSION 
EXPERIMENT STATION 


Ve 


GUTHRIE, OKLA 


B- TEMPLE , TEXAS 
C- TYLER, TEXAS 
D0- HAYS, KANSAS 
E-BETHANY. MO. 


FE STALEOVICL Canna 


0 


tI 


I-P;EOMONT PLATEAU 
2-TRIASSIC REGION 


G- PULLMAN, WASH. 
H - SOUTHWESTERN 


\OWA 


1- SPUR, TEKAS 


TEXAS BLACK BELT 


RED PLAINS 


12 
13 


3 APPALACHIAN MTN REGION 
4-ILL-IND-OHIO-KY REGION 


SIND-KY REGION 


J- COLUMBIA, MO. 


L-N.W. APPALACHIAN 
Burress of Chemistry and Seils 
U.S. Dept. of Agriculture 


M- SOUTHWEST Wis. 
19-BAOD LANOS 


SW VALLEY GRAZING LANDS 
SW MTN GRAZING LANOS 


WESTN KANS-NEB REGION 
SO CALIF REGION 
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6MISS-ALA-GA SANDY LANDS 
7-SO BROWN LOAM REGION 
@NO BROWN LOAM REGION 


9 1OWA-MO REGION 


EASTN WASHORE SILTY LANOS 


20- APPALACHIAN NACE oie 


® SCATTERED AREAS 
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